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Code snippet for change in TPC clusterizer code

Constant factor threshold

13 WEEE  simulation/g4simulation/g4hough/PHG4TPCClusterizer.C
b 153,7 +153,8 @@ void PHGATPCClusterizer
std::cout << Form("%.2f | “,fAmps[bin]);
if(ip==fFitRangeP) std::cout << std::endl;

}
if(fAmps[bin] < fFitEnergyThreshold*peak) continue; // skip small (include empty)

used = true;
nphis++;

float ee = fAmps[bin];

s
:
]
}
+
'

}
PHG4CylinderCellGeomContainer* geom_container =

findNode: :getClass<PHG4CylinderCellGeomContainer>(topNode, “"CYLINDERCELLGEOM_SVTX");
if (!geom_container) return Fund4AllReturnCodes::ABORTRUN;

PHG4CellContainer* cells = findNode::getClass<PHG4CellContainer>(dstNode,"G4CELL_SVTX");
if (!cells) return Fund4AllReturnCodes: :ABORTRUN;

// ==> making layer_sorted

std::vector<std::vector<const SvtxHit*> > layer_sorted;

*  Currently exist in nightly build

Hard threshold

View

std::cout << Form("%.2f | “,fAmps[bin])

if(ip==fFitRangeP) std::cout << std::endl;

}
//if(fAmps[bin] < fFitEnergyThreshold*peak) continue; // skip small (include empty)
if(fAmps[bin] < fFitEnergyThreshold) continue; // skip small (include empty)
used = true;
nphis++;

float ee = fAmps[bin];

}
PHG4CylinderCellGeomContainer* geom_container =
findNode: :getClass<PHG4CylinderCellGeomContainer>(topNode, “CYLINDERCELLGEOM_SVTX");
if (!geom_container) {
std::cout << PHWHERE << "ERROR: Can't find node CYLINDERCELLGEOM_SVTX" << std::endl;
return Fund4AllReturnCodes: :ABORTRUN;
}
PHG4CellContainer* cells = findNode::getClass<PHG4CellContainer>(dstNode, "G4CELL_SVTX");
if (lcells) {
std::cout << PHWHERE << "ERROR: Can't find node G4CELL_SVTX" << std::endl;
return Fund4AllReturnCodes: :ABORTRUN;
}

// ==> making layer_sorted

std: :vector<std::vector<const SvtxHit*> > layer_sorted;

* Suggested by Christoff during tracking workfest.
*  Version exist in SBU github. No pull request

made yet.

e Study is to show the effect of change in TPC cells energy threshold on clusterizer and

tracking performance.

* muons, 100 muons per event, 1. < pt <50 GeV, |eta| <1.1, |z _vertex| <5.



Ntp_cluster ->Draw (“phisize”, “layer > 6”)
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Cluster Phisize vs r

h_phisize_vs_r1

h_phisize_vs_r2|

h_phisize_vs_r3|

| cluster phisize, threshold = 1. | fohisize_vs 14

| cluster phisize, threshold = 0.1]
n T T

1T " T entries 38180

Icluster phisize, threshold = 0.5 I
N T

1T T Tentries 81779

Icluster phisize, threshold = 0.8 I
N T

Entries 97813

T T T TTT T T entries 13321

N T
K] Meanx  54.01 Meanx  53.49 Meanx  53.18 Meanx  57.07
'S_ | [ Meany 0.02221 : Meany  0.0116 : Meany 0.006769 : Meany 0.007345
0.05 [~ l.l Std Devx 13.86 0,05 [~ Std Devx 13.81 0,05 [~ Std Devx 13.78 0,05 [~ Std Devx 13.52
[ l.... Std Dev p.007504 [ Std Dev §.004348 [ Std Dev 9002876 [ Std Dev p.003231
0.04f 0.04f 0.04f 0.04f
0.03f 0.03f 0.03f 0.03f
0.02} 0.02} 0.02} 0.02}
0.01f 0.0t 0.0t oot
oL ot ot ot
30 40 50 60 70 80
R [cm] R [cm] R [cm] R [cm]
Icluster ph|5|ze, threshold = 0.1 h_phisize_vs_r5 |cluster phISIZe, threshold 05| h_phisize_vs_r6] |cluster PhISIZe, threshold = 0.8 | h_phisize_vs_r] | cluster phisize, threshold = 1. | h_phisize_vs_r8
N T f ;. T T 1T " T entries 38098 T 1T T T entries 38199 T f ;. T T 1T T Tentries 38194 T f f T T TET T U T Entries 38189
Z) [ ] 1 1 Meanx  54.56 ] Meanx  54.47 ] 1 Meanx  54.48 ] 1 1 Meanx  54.48
'g_ L ﬁ '5.. Meany  0.0341 : ﬁ d‘l. Meany 0.03391 : ﬁ l$. Meany  0.03402 : ﬁ # u Meany 0.03385
005 = l.l. ﬁ % Std Devx 13.59 005 - l.l. ﬁ Std Devx 13.62 005 [~ l.l. ﬁ Std Devx 13.64 005 = l.l. ﬁ i Std Devx 13.63
: '|.|. :.... Std Dev y0.01149 [ '.... :.... a% Std Dev y0.01153 [ '.... :.... Std Dev y0.01149 [ '.... :.... a& Std Dev y0.01157
0.04f :'l::a 0.04F "lﬂ:a :3: HT 1- 0.04f :: % 0.04f "l::a
[ [ L} [ [ .
0.03f 0.03[ 0.03f 0.03f
0.02 0.02F 0.02} 0.02}
0.01f 0.0t 0.0t 0.0t
ok ok ol ot

R [cm]

R [cm]

R [cm]

R [cm]



Ntp_cluster->Draw(“layer”) normalized by total number of true tracks in “ntp_gtrack”
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Cluster gr*phi_true — r*phi for TPC
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Ir*phi pull, threshold = 0.1
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Cluster z_true — z_reco for TPC
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Cluster z pull
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100 muons per event embedded in mid
central Hijing events

* Phase space of muons are the same as pure
muons quoted on slide #2

* Only plots with different values of Hard
threshold in TPC clusterizer are shown here




->Draw (“phisize”, “layer > 6”)

| cluster phisize, threshold = 0.5 |
= ———

+h_phisize6

1 1

350 = Entries 6772465

E Mean 0.03378

300 = Std Dev 0.0114
250 =
200 =
150 —
100 L
50 =
0 - T | L. L. 1 3

0 0.01 0.02 0.03 0.04 0.05 0.06
phisize

Ntp_cluster
l cluster phis_ize, threshold = 0.1 |I N : H{h_phisize5
-f':j 350 Entries 6687807
L4 - Mean  0.03378
300
- Std Dev 0.01139
250 —
200 —
150 —
1005— —
50 —
O: T 1 - - ] =
0 0.01 0.02 0.03 0.04 0.05 0.06
phisize
| cluster phisize, threshold = 0.8 II 1 N_phisize7
350:_ Entries 6712506
- Mean  0.03377
300E- Std Dev 0.0114
250 —
200 —
150 —
100 —
50F- —
O: MY . ST T B B B
0 0.01 0.02 0.08 0.04 0.05 0.06
phisize

| cluster phisize, threshold = 1. |

h_phisize8

T | L L L R L

350 = Entries 6784637

E Mean 0.03378

300~ Std Dev 0.0114
250 =
200 —
150 —
100 —
50 —
0 E T - EPEPEE B N B B

0 0.01 0.02 0.03 0.04 0.05 0.06
phisize




Cluster Phisize vs r
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Ntp_cluster->Draw(“layer”) normalized by total number of true tracks in “ntp_gtrack”
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Cluster gr*phi_true — r*phi for TPC
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Cluster R*phi pull

| r*phi pull, threshold = 0.1 |
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Cluster z_true — z_reco for TPC
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Cluster z pull

| z pull, threshold = 0.1 |
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Backup



40 layers TPC
ntp_hit->Draw(“e”, “layer >6 && [e range condition]”), nightly build, energy threshold = 0.01,

e {layer>6}

htemp
Entries 5697485
Mean 0.4195
10° RMS 1.324

AT

e{layer>6 && e <10.}

htemp
Entries 5681290
Mean 0.3804
RMS 1.053

IIIIII|T| IIIIIIII| IIIIIIII| TTTTI

...|...|...|..HI_IIILIH..H|H..|H..|

0\/ 20 40 60 80 100 120 140 e
e {layer >6 && e < 1.0e-04}
htemp
Entries 4668831
Zoom RMS 0

* The energy threshold is selected based on the :
energy distribution from G4 hit.




Ntp_cluster ->Draw (“zsize”, “layer > 6”)
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Cluster zsize vs r

I cluster zsize, threshold = 0.1 |
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Ntp_cluster ->Draw (“zsize”, “layer > 6”), Mid central Hijing embedded muons
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Cluster zsize vs r
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